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$X$ Banach , $||\cdot||$ . $D$ $X$ .
1. $D$ $\{T(t);t\geq 0\}$ , 3
, $D$ .
(S1) $T(0)x=x$ $(x\in D)$ , $T(t+s)x=T(t)T(s)x$ $(x\in D, t, s\geq 0)$ .
(S2) $x\in D$ , $T(\cdot)x:[0, \infty)arrow X$ .
(S3) $\tau>0$ , $M\geq 1$ , $||T(t)x-T(t)y||\leq M||x-y||$
$(x, y\in D, t\in[0, \tau])$ .
2. $\{T(t);t\geq 0\}$ $D$ . ,
$A_{0}$ , $\{T(t);t\geq 0\}$ .
$\{$
$A_{0}x= \lim_{t\downarrow 0}(T(t)x-x)/t$ $(x\in D(A_{0}))$ ,
$D(A_{0})= \{x\in D;\lim(T(t)x-x)/t\hslash\backslash \cdot\#\mathrm{f}\mathrm{f}T6 \}$ .
$\mathrm{u}\mathrm{o}$
$(C_{0})$ Feller .
1 $([4,\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}4.1])$ . $\{T(t);t\geq 0\}$ (S1), (S2) $D$
. , .
(i) $\{T(t);t\geq 0\}$ $D$ .
(ii) $M\geq 1,$ $\omega\geq 0$ , $||T(t)x-T(t)y||\leq Me^{\omega t}||x-y||$ $(x, y\in D, t\geq 0)$ .
(iii) $\omega\geq 0,$ $M\geq m>0,$ $|$) $V$ : $X\cross Xarrow[0, \infty)$
,
$m||x-y||\leq V(x,y)\leq M||x-y||$ $(x,y\in D)$ ,




2. $A_{0}$ $D$ . $V$ 1
(iii) . , $A_{0}$
$D_{+}V(x, y)(A_{0}x, A_{0}y)\leq\omega V(x, y)$ $(x, y\in D(A_{0}))$ ( )
$\lim_{h\downarrow 0}d(x+hA_{0}x, D)/h=0$ $(x\in D(A_{0}))$ ( )
. ,
$D_{+}V(x, y)( \xi, \eta)=\lim_{h\downarrow}\inf_{0}(V(x+h\xi, y+h\eta)-V(x, y))/h$, $((x, y),$ $(\xi, \eta)\in X\cross X)$ ,
$w\in X$ , $d(w, D)= \inf\{||w-z||;z\in D\}$ .
, $[6,\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}5]$
.
3 $([4,\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}4.2])$ . $A$ : $Darrow X$ . $A$ $D$
, $\omega\geq 0,$ $M\geq m>0$ ,
$V$ : $X\cross Xarrow[0, \infty)$ ,
$m||x-y||\leq V(x, y)\leq M||x-y||$ $(x, y\in D)$ ,
$D_{+}V(x, y)(Ax, Ay)\leq\omega V(x, y)$ $(x, y\in D)$ ,
$\lim_{h\downarrow}\inf_{0}d(x+hAx, D)/h=0$ $(x\in D)$ .
, $x\in D$ , $u(t)=T(t)x(t\geq 0)$ ,
$\{$
$u’(t)=Au(t)$ $(t\geq 0)$ ,
$u(0)=x$
1 $u\in C([0, \infty);D)\cap C^{1}([0, \infty);X)$ .
3 , $[4,5]$ .
2.
.
(i) $A$ : $Darrow X$
$\lim\inf_{h\downarrow 0}d(x+hAx, D)/h=0(x\in D)$ , $\epsilon>0,$ $x\in D$ ,
$h\in(0, \epsilon],$ $x_{h}\in D$ , $||x+hAx-x_{h}||/h\leq\epsilon$ ]# ,
$||(x_{h}-x)/h-Ax||\leq\epsilon$ $(x_{h}-x)/h=Ax+z_{h}$ , $||z_{h}||\leq\epsilon$ .
1step . , 1 $(\hat{x}_{h}-$
$\hat{x})/h=A\hat{x}+\hat{z}_{h}$ . 2 $x_{h},\hat{x}_{h}$ , $(V(x_{h},\hat{x}_{h})-V(x,\hat{x}))/h$
. , 1 $\lim\inf_{h\downarrow 0}(V(x_{h},\hat{x}_{h})-$
73
$V(x, i))/h\ovalbox{\tt\small REJECT}\omega V(x, \ovalbox{\tt\small REJECT})$ . ,
.
$V(x_{h},\hat{x}_{h})\in V(x,\hat{x})\xi ffl4)\tau_{\mathrm{r}\mathrm{n}}^{-}=\neg\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{f}\mathrm{i}\tau^{\backslash }\backslash \doteqdot z-\check{o}$
(ii) $A$
$R(I-\lambda A)=X$ $(\lambda>0)$ .
, $\lambda>0,$ $x\in X$ , $x_{\lambda}\in D(A)$ , $x_{\lambda}-\lambda Ax_{\lambda}=x$ ,
$(x_{\lambda}-x)/\lambda=Ax_{\lambda}$ ( ) 1step
. , .
$\epsilon>0,$ $x\in D$ , $\lambda\in(0,\epsilon],$ $x_{\lambda}\in D(A)$ ,
$(x_{\lambda}-x)/\lambda=Ax_{\lambda}+z_{\lambda}$ , $||z_{\lambda}||\leq\epsilon$ .
, 1 ( $\hat{x}_{\lambda}$ $\hat{x}$ ) $/\lambda=A\hat{x}_{\lambda}+\hat{z}_{\lambda}$ . (i) $(V(x_{\lambda},\hat{x}_{\lambda})-$
$V(x,\hat{x}))/\lambda$ . $x=x_{\lambda}-\lambda Ax_{\lambda}-\lambda z_{\lambda}$ , $(V(x_{\lambda},\hat{x}_{\lambda})-$
$V(x_{\lambda}-\lambda Ax_{\lambda},\hat{x}_{\lambda}-\lambda A\hat{x}_{\lambda}))/\lambda$ . ,
$C_{-}V(x, y)(Ax, Ay)\leq\omega V(x,y)$ $(x,y\in D(A))$
, . ,
$C_{-}V(x, y)(\xi, \eta)=-C^{+}V(x, y)(-\xi, -\eta)$
$C^{+}V(x, y)(\xi, \eta)=$ $\lim\sup$ $(V(x’+h\xi,y’+h\eta)-V(x’,y’))/h$ ( ).
$h\downarrow 0,x’arrow x,\sqrtarrow y$





4. $\{T(t);t\geq 0\}$ $D$ . ,
$\int_{0}^{t}(V(T(\tau)x, T(s)y)-V(T(\tau)x, y))d\tau+\int_{0}^{\theta}(V(T(t)x, T(\sigma)y)-V(x, T(\sigma)y))d\sigma$
$\leq\omega\int_{0}^{t}(\int_{0}^{s}V(T(\tau)x, T(\sigma)y)d\sigma)d\tau$ , $(0\leq s, t<\infty;x, y\in D)$ .
5. $A_{0}$ $D$ $\{T(t);t\geq 0\}$ .
,
$\lim_{\delta\downarrow}\sup_{0}(V(T(\delta)x, y)-V(x, y))/\delta$
$+C_{-}V(x, y)(0, A_{0}y)\leq\omega V(x, y)$ $(x\in D, y\in D(A_{0}))$ .
, $\mathrm{B}\mathrm{a}$’–\kappa .
74
$(^{*})$ $\epsilon>0$ , $h_{0}arrow(0,$ $\triangleleft$ , . $xCD$
, $\delta\in(0, \mathrm{g}],$ $(x_{\delta}, \xi_{\delta})arrow A$
(i) $(V(x_{\delta}, y)-V(x, y))/\delta+(V(x_{\delta}, y)-V(x_{\delta}, y-h\eta))/h\leq\omega V(x, y)+\epsilon$
$(h\in(0, h_{0}],$ $(y, \eta)\in A)$
(ii) $||x_{\delta}-x-\delta\xi_{\delta}||\leq\delta\epsilon$ .
, , .
$x\in D$ . $A_{0}$ $D$ $\{T(t);t\geq 0\}$
. $x_{\delta}=T(\delta)x$ ,
$(x_{\delta}-x)/\delta=(T(\delta)x-x)/\delta\approx A_{0}T(\delta)x$ , $||x_{\delta}-x-\delta A_{0}x_{\delta}||\leq\delta\epsilon$.
5 ,
$(V(x_{\delta}, y)-V(x, y))/\delta+C_{-}V(x, y)(0, A_{0}y)\leq\omega V(x, y)+\epsilon$ .
, $(^{*})$ , .
. $D_{-}V(x, y)(\xi, \eta)\leq\omega V(x, y)$ $((x, \xi),$ $(y, \eta)\in A),$ $V$ , $A$
, $A$ $(^{*})$ .
3. $1\mathrm{r}$
$V$ : $X\cross Xarrow[0, \infty)$ .
(V1) $L>0$ $|V(x, y)-V(\hat{x},\hat{y})|\leq L(||x-\hat{x}||+||y-\hat{y}||)$ $((x, y),$ $(\hat{x},\hat{y})\in$
$X\cross X)$ .
(V2) $M\geq m>0$ , $m||x-y||\leq V(x, y)\leq M||x-y||$ $(x, y\in D)$ .
$A$ $D(A)\subset D$ $(^{*})$ .
, . , [3]
.
6. $\epsilon>0,$ $x_{0}\in D$ . , $\overline{h}>0,$ $\{t_{i}\}_{i=0}^{\infty}\subset[0, \infty),$ $\{(x_{i}, \xi_{i})\}_{i=1}^{\infty}\subset A$
, .
(i) $0=t_{0}<t_{1}<\cdots<t_{i}<\cdots$ , $\lim_{iarrow\infty}t_{i}=\infty$ .
(ii) $t_{i}-t_{i-1}\leq\epsilon$ , $i=1,2,$ $\ldots$
(iii) $||x_{i}-x_{i-1}-(t_{i}-t_{i-1})\xi_{i}||\leq(t_{i}-t_{i-1})\epsilon$ , $i=1,2,$ $\ldots$
(iv) $(V(x_{i}, y)-V(x_{i-1}, y))/(t_{i}-t_{i-1})+(V(x_{i}, y)-V(x_{i}, y-h\eta))/h$
$\leq\omega V(x_{i}, y)+\in$ , $h\in(0, \overline{h}],$ $(y, \eta)\in A,$ $i=1,2,$ $\ldots$ .
75
, $\omega=0$ . ,
. , [2], [3] .
7. $T>0,$ $\epsilon>0,$ $x_{0}\in D$ , $\overline{h}>0,$ $\{t:\}_{=0}^{N}\dot{.}\subset[0, \infty),$ $\{(x:,\xi.\cdot)\}_{=1}^{N}\dot{.}\subset A$ ,
(i) (iv) .
(i) $0=t_{0}<t_{1}<\cdots<t_{N-1}<T\leq t_{N}<T+\epsilon$.
(ii) $t_{i}-t\dot{.}-1\leq\epsilon$ , $i=1,2,$ $\ldots,$ $N$ .
(iii) $||x_{i}-x:-1-(t:-t:-1)\xi_{1}.||\leq(t:-t:-1)\epsilon$, $i=1,2,$ $\ldots,$ $N$ .
(iv) $(V(x_{i},y)-V(X:-1,y))/(t:-t:-1)+(V(x:, y)-V(X:,y-h\eta))/h\leq\epsilon$ ,
$(h\in(0,\neg h, (y, \eta)\in A, i=1,2, \ldots, N)$.
, $\hat{\epsilon}\in$ ( $0,\neg h,\hat{x}_{0}\in D$ , $\{\hat{t}_{j}\}_{j=0}^{\hat{N}}\subset[0,$ $\infty$), $\{(\hat{x}_{j}, \hat{\xi}_{j})\}_{j=1}^{\hat{N}}\subset A$ , (v)
(vii) .
(v) $0=\hat{t}_{0}<\hat{t}_{1}<\cdots<\hat{t}_{\hat{N}-1}<T\leq t_{\hat{N}}<T+\hat{\epsilon}$.
(vi) $\hat{t}_{j}-\hat{t}_{j-1}\leq\hat{\epsilon}$ , $j=1,2,$ $\ldots,\hat{N}$ .




$+t: \epsilon+\sum_{k=1}^{j}||\hat{x}_{k}$ $\hat{x}_{k-1}.-(\hat{t}_{k}-\hat{t}_{k-1})\hat{\xi}_{k}||\}$ ,
$(0\leq i\leq N, 0\leq j\leq\hat{N}, u_{0}\in D(A))$ .
8. $x\in D$ , $T(t)x$
$\{$
$u’(t)\in Au(t)$ $(t\geq 0)$ ,
$u(0)=x$
1 mild solution $D$ $\{T(t);t\geq 0\}$
.
, , 6, 7 , $x\in D$ , mild solution $u(t;x)$




[7] 8 , ,
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